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A sunspot may be considered as a rupture of the plioto- 
'sphere. - - 

The radiations of a sunmot are different from tlie 
average radiation of the phihosphere. 

The correlation bet,ween the frequency variation of 
sunspots and the magnetic phenomena is :i well-esta b-. 
lished fact. 

a C 

FIU. l.-Sketch illuslr.&tiii- lhwr i1Meret;il niuuiirrs i i l  wliivli po:;.iildc .<mii I,. I. .nli  11 iw- 
midit %e w i t  0111 into spwe lrnm il sunsput X. 

Suppose a sunspot. ;V (fig. 1). For the x ~ l i ~ i h t i  
producing the magnetic s1,orin oiie may presume the  t.h.ree 
cases a, b, and e ,  sketched in. 

Considering, for the diiys of ni.ignet.ic ~ t ~ ~ r i i i s ,  h e  dis- 
tribution of sunapotss separately east a.nd west of the 
central meridian, and making the tiibda bions wcord- 
in to the distances from the center of the solxr CLisli, we 
wfl have to h d :  

In case a, no particular maxima except, such mtlxi1ilii 
as may be due to the effect of perspective. 
In case b, a maximum of most central positions. In 

case e, 3 maxima, one east, and the other west of the 
central meridian, for posit.ions of about 4Fiu f i - o n i  the 
center of the disk. 
I made the calculations for the dates of iuitgnetic 

storms observed in Porto Rico durin the years I!N3 to 

and also for those observed a t  Greenwich from 1SS3 to 
1903; and from the numerical results thus obt.ained 1 
conclude that the hypothesis of Terby, as well as that of 
Veeder, may be discarded and tlia t Srrhenius' theory 
does not explain the facts. 

I will simply give the figures for the daps of boginning 
of the 60 most active storms observed at Greenwich. 
Expressed in per cent of the toh l  itreas occupied by sun- 
spotss these figures are for each tenth of the solar radius: 

1908; for those observed t i t  Bombay 9 roni 1874 to 1Sn.r; 

The prevailing positions of spots for t,he clays of 
magnetic storms, are therefore such that. we litive to 
admit that the radiations rotlucing the storms are 

and ropagated from the sun to the earth with it velocity 

If this radiation consists of B rays, as hns already 
been supposed by A. Brester nnd others, the cle.cinth 
in particular cases will, perhaps, give some inforiiiat.ion 
on the fluctuations of the intensity of the magnet,ic 
field in sunspots. 

restrict-ed pencils of rays, if eviated from the normal 

. simi Q ar to the velocity of light. 

In  orcler t,o verify the assumption that we have really 
to c1ea.l with B rays I macle some more calculations.z 

One of the most characteristic properties of /3 ra 
heing t.o produce the condensation of vapors? if t r e 
magnetic storms are due to B rays, we ma evidently 
e s p w  :I c:orre!ation between rninftill an B magnetic 
~t~ornis. Th.e olJseivations ninde in Batmavia from 1886 
i o  153:) ;.ive. €or the dnys of niagnetic stornis (190 in all) 
:mil for the tlltys preceding and following these days, 
perfec t,l y convincing figures. 

-6  - 5  -4 - 3 -2  - 1  0 
!I33 f!95 !Oi5  735 I l l 7  1120 l @ O  
+1 +:! f 3  +4 + 5  +6 +7 
$3.3 !I!;; SSF lo#?,$ $128 537 873 

'l'iie secondary tnasima oLserved 5 days before the date 
of the iiiilgiietic st,orms and 4 days afterwards may be 
~.onsiclei.ed as n confiimation of Loomis' observations. 

' h e  GI-eeiiwicli r tnh of IS82 to 1!)03 give a similar 
i.esult for tile secontlnry masima, but for the days of 
inagnebic st,o:*rris minfdl in Greenwich is a t  its minimum. 

I3ut w e  I i i n ~  notice thn t. Motitigny observed in Brussels 
thnt the $winklinig of the stars is more pronounced on the 
clays of ni:i.gnetic stmins t h n  hefore and after those 
days. This shows evidently that condensation would 
take place nt Brussels or at. Greenwic.li, just, ns a.t Batavia, 
if tlie titinospheric contlit.ions were favornbte. 

Tiiis leads to  the question wlietiier magnetic storms 
iiiay occur only under an ticyclonic conditions prevailing 
in iiigli liltitudes? Or, t.aking into account the re- 
senrches of Stormer and Birkeland, then only when the 
~itmnsptieric couditions are favorable for tlie penetration 
of B rays to lower altitudes. 

The consequence is t.hat the rainfall data not only 
verify the B rays hypothesis but that other correlations 
with different orders of meteorological phenomena may 
SLSO be espected.' 

The lotnls espressed in millimeters are: 

..ST/. sc( 7%LL-  
LOCAL WIND OF THE FOEHN TYPE NEAR SAN FBAlQCISCO 

BAY. 

I$? 13i:i:n1\ !I!. \ 'ai tzi~.r- .  Tnstnictnr in (icography. 
[ i iii*.rr%ily of Chl i fmih ,  Berkeley. M.. Nor. 15, 1kl17.J 

Dyiwiiiic \iriirlaiilg of air by descont from mountains 
into vnlleys or onto plains is H well-recognized meteoro- 
logical phenomenon. It occurs notably in the Swiss val- 
leys on the north side of the Alps, under the control of 
ureas of low hnrometric pressure moving across central 
Europe. The [dry] c!iinook winds over the high plains 
of the westmn United States and Canada are of similar 
origin. A mind of tlie foehn t,ype, produced in B some- 
whstsiiuiliirfasliic.,n, thougii controlled rather b high pres- 
sures t h m  by low, is occasionally felt at  Berleley, Cal., 
w:here the. Lhii-cersity of Cdioni in  maintains meteom- 
logical stittion. This wind, blowing from the east or 
iiortheast, CitUseS, if it  lusts for inore than a few hours, 
wry r l i y  atiiiospiieric conditions at Berkeley, and in the 
snnimer time uncomfortably higll teniperntures. This is 
in strong contrast to the cool, ruther moist westerly wind 

. . . . .. .. . . . .- - .. .. -. .. . . .- . .. -. 

2 Thc iwdcr's :;tlc:itioii in  here :Isked to St'Wnw*s iiieinuir in Journd 01 Terrestrial 
Bf.3 metisin ftnr 8oplcl:ihcr. 1917. wherein St.i;rmw shms that. PS far RS the production 
.:,' the :iiirfiir, i.; 8wivcriicd, it is diificiilt to hartnoni.c. the facts with the hypothesis thnt 
!lie .wrnx i 4  due tu iirz:itivcly ch:hargrd p:rticles 18 raysi. 

\ iiricf note on Bmtcr's theorv 01 the sun was nubikhed in the MONTHLT WEATHER 
I : E Y ~ R W  for Octolrr. 1017. p. 4$5. 

rmwy, lsOi 135:52), and .Til&, 1907 (35:3DB).-c. A., jr. 
: :rlnt.inns hctneen ,SUUS ots and rainfdl hare been diwiissed in this XEVIEW lor Feb- 
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conditions which hold for much of the year under tlie 
control of a local indraft of surface air through the Gol- 
den Gate and across San Francisco Ba . 

The campus of the University of Ca Q iforilia lies a t  the 
foot of the Berkeley Hills, wliich overlook tlie bay. T!ie 
instrumental esposu res a t  t 1 ie met eo rological s t a tiou 
range from 300 to 325 feet above senlevel. On the eiist 
rise the hiUs to dtitudes of 1,600 to 1,900 feet within :i 
mile and a half to 2 miles, t u i d  on the west 11 sinoot;ily 
sloping lain fulls amy to tile bay some two miles (lis- 
tant. d i e  topography favors dyiininic manning of iiir 
which crosses the lulls froin an easterly direction niid is 
forced to descend the slopes towtird tile h y .  Enste:’l:* 
winds are not common n t  Berkeley. For their occur- 
rence, a dominant area of high barometric pressure over 
the Cordilleran region with gradients sloping westward 
and southwestward toward the Pacific, is necessusi-y. 
Under these conditions, rarely in summer and occasion- 
ally in winter, the persistent westerly and suutiiwesterly 
wind at  Berkele is fully reversed and an offshore wind 

may hold is variitblo in the extreme, and depends 011 R 
produced. Tue s engtli of time during wiiicli this reversnl 

to tern 3mrv preva- 
lence oP an’ easterly 
wind at Berkeley. 

delicate adjustment of itniosplioric 
conditions the details of wfic!: are. 21s 
yet, too obscure for discussion. 

This easterly surface curront, occur- 
ring a t  Berkeley more frequently in 
winter, apparently differs in its origin 
from an upper current occurring in the 
San Francisco Bay region in summer. 
and noted by McAdie as follows: 

Kite experhnenls indicate that at t.he l.(JOO- 
meter (3.L’W-foot) level on summer :tltrriinons 
there is a :nnrlwit+- strong flow of nir Trmi (mil. 
to  weet. I t  w r d d  seein BR if the hcntt?lt nir cJf thv 
Great Valley. or some portion of it, moved sea- 
warcl aliove the lewl of the inTomin, cr or 1qs1.- 
ward flow of the surface draught. 

The surface current occurs chiefly 
when the continent has prevailingly 
high pressures as contrasted with the 
low pressures of the oceanic area, while 
the upper current occurs when the con- 
tinent is revailingly under low pres- 

A striking esample of a very short 
lived easterly wind occurred in the early 
forenoon of November 2,1917. htinos- 
pheric pressures over Nevada and Ari- 
zona’ on that. morning wore high (30.90 
inches in central Nevada), and tho winds 
ov0r the California coast were mniiilv 

sure and t R e oceanic are;!. high pressnro. 

offshore and moderate. At San Fran- 
cisco, however, tlie 5 a. m. [8 a. m. 75th 
meridian time] observation a t  the locd 

office of the Weather Bureau indicated moderate westerly 
winds. At Berkeley up to about 7:30 a. m. the winds 
were also westerly and moderate. Between 7:30 a. ni. 
and 8:OO a. m. the prevailing easterly wind dominating 
the Pacific slope overcame the westerly wind a t  Berkeley. 
The abrupt change in the atmospheric conditions is 
shown in the accompanyin traces of the autographic 

As a result of warmth of the descending air, in part 
dynamically produced, the temperature rose 12 degrees 
in less than that number of minutes. The pressure 
dropped nearly 0.10 inch when the relatively warm and 

records made at the meteoro 4 ogical station. (See fig. 1.1 
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therefore lighter air from the hills took the place of the 
cooler, heavier air from the ocean. The relative humid- 
ity dropped from very near the saturation point to less 
than 50 per cent so suddenly that the time occupied can 
not be judged from the trace. The easterly wind blew 
for soinething less than half an hour, and the recovery 
of all the curves was very rapid. The rapid diurnal rise 
of temperature and the fall of relative humidity, charac- 
teristic of fine weather a t  this station, would have begun 
ut about the time whoii conditions were suddenly inter- 
:npted by tlie wind from the hills. There is evidence 
that. this is the case, in the fact that hoth temperature 
and humidity curves returned, not to the values 
t!.iey ropreseiited before the interruption, but to values 
approsiniating tliose which would have obtained in the 
unintorrupted diurnal curve. 

,cs-/. .5‘7 8- 7 (* 
NEBRASKA HAILSTOBM OF AUGUST 8, 1017. 

l3y G E O R ~ E  A. LOVELAND. Meteorologist. 

! Dat.ed: Weatlier Biiroau OWee, Lincoln, Nebr., Nov. 20, 1917.1 

During the spring and early summer local storms of 

Moilntains. Such storms consist 07 wind, rain, and 
sometimes hail. 

iInd is a ver.v interesting phenomenon in connection 
wiiii these storms, occasionally terrifying and 
destr i.ictiro. From incomplete hail 
recxcls of die of the Weather 
Bu:.e,tu, it  is found that out of a possible 100 per cent 
hail prohttbility during the four months, May, June, 
July. and August, 33 r cent of the hail would occur in 
Julie. 23 per cent in and July each, and 21 per cent 

What is doubtless one of the most remarkable hail- 
storms on record is that which occun-ed in southeastern 
Nebraska on August 8, 1917-remarkable in the un- 
usual length and headth of the area covered, the reat 

size of the individual hailstones, and the enormous 
q:witity oi’ hail that fell. 

From reports of coo erative observers, convexsations 

t8he storm, and from a personal visit by t e writer three 
days later to a portion of the devastated district, the 
course and duration of the storm has been quite accu- 
rately defined (see fig. 11, it has been ovsible to make a 

niaiiy interesting and unusual facts have been brought 
out. 

The storm traveled from a point in MeiTick County 
north of Central Cit to the Kansas line south of Wymore, 
in Gage County, a &stance of approximately 92 miles in 
length, and over a width of 4, 8, or even 12 miles, as 
vaiiously reported. In  hailstorms recorded in the past 
the length is usually less than 50 miles and the width 
but 1 or 2 miles. 

The wsiter has been unable to obtain any actual 
measurements of the hailstones in this storm, but the 

“ as big as your fist,’’ or, most common of all, “ t e size 
of baseballs.” In one house in York the hail blew in 
through a wire screen, a glass windowpane, and a thick 
cloth shade which happened to be down, and an hour 
later the owner of the house found a hailstone on the 
bed, and according to her testimony it was then the 

grost.er or less severity may reasonably be es 
tlint portion of the United States lyinv east of 

in -4ugUst.. 

amount of dama.go done to crops and propert.y, tho Y arge 

with citizens in the ha $ district, newspa er account-s of 

somewhat correct estimate of the a amage done, and 

E 

common description was “as Iarge as hen’s eg €p” .or 

c 


